(Received for publication, November 1, 1926.) The configurations of aliphatic substances containing in their molecules several secondary alcoholic groups, or one or more secondary alcoholic groups in addition to a polar radicle as -COOH, -CHO, or = C =O, have been correlated to a single reference substance, lactic acid. Nothing is known, however, regarding the stereochemical relationships of simple secondary alcohols to the same substance of reference, nor is there any definite knowledge as to the stereochemical relationships of individual secondary alcohols among themselves.
The case of secondary alcohols is complicated by the following fact. The first member of the series is methylethyl carbinol (I The reactions leading to the correlations of (I) to (IV) were described in previous communications by Levene and Haher and Levene and Walti. The remaining reactions are described below. Thus dextro-methylethyl carbinol is correlated to dextrolactic acid, which belongs to the 1 series; hence, dextro-ethylmethyl carbinol also belongs to the I series.
EXPERIMENTAL.
Preparation
of Dextro-I, S-Dihydroxyybutane.-Dextro-1, 3-dihydroxybutane was obtained by reducing freshly prepared aldol with brewer's yeast according to the procedure of Neuberg and Kerb.4 It has been found unnecessary to distil the aldol after removal of the ether under reduced pressure. The glycol showed a rotation of (Y = +9.9" in a 1 dm. tube.
The glycol obtained by the use of brewer's yeast had a specific rotation higher than that of the product obtained when baker's yeast was employed. A glycol obtained with baker's yeast gave a2,0 = fl.6" to +2.5" in a 1 dm. tube, whereas the glycol 20 obtained with brewer's yeast gave cy, = +9.9" in a 1 dm. tube.
* The rotation of the iodohydrin could not be measured because of the dark color of the solution.
The bromo derivative, however, was dextrorotatory.
2 Levene, P. A., and Haller, H. L., J. Biol. Chem., 1925, lxv, 49; 1926, Ixvii, 329; 1926, lxix, 165. a Levene, P. A., and Walti, A., J. Biol. Chem., 1926, Ixviii, 415. 4 Neuberg, C., and Kerb, E., Biochem. Z., 1918, xcii, 96. Levene, Walti, and Haller It had the following rotation in absolute alcohol.
[alM = + 3.45" x 100 D ___---= + 53.24". 1 x 6.48
Preparation of l-Iodo-S-Hydroxybutane.--Into 40 gm. of dextro-1,3-dihydroxybutane 57 gm. of dry hydrogen iodide (1 equivalent) were passed, the temperature being maintained at 0°C. The dark solution was heated in a water bath for 4 hour. After cooling, 100 cc. of chloroform, 10 gm. of ice, and 5 cc. of water were added and the mixture was made neutral to Congo red with sodium carbonate.
The chloroform was separated and the extraction with chloroform was repeated twice.
The combined chloroform extracts were dried over sodium sulfate.
The chloroform was removed by distillation under reduced pressure and the 1-iodo3-hydroxybutane was distilled. It boiled at 5%6O"C., p = 0.4 to 0.5 mm. The yield was 39 gm. The substance analyzed as follows: Owing to the dark color of the solution it was not possible to measure its optical rotation. Preparation of Dextro-1-Bromo-S-Hydroxybutane.-This product was obtained by passing 1 molecule of dry hydragen bromide into 1 molecule of dextro-1, 3-dihydroxybutane (a = +9.9") at 0°C. The acid mixture was neutralized and worked up in the same way as the above mentioned 1-iodo-3-hydroxybut,ane.
The dextro-lbromo-3-hydroxybutane boiled at 72-76°C. at 20 mm. and had a rota6ion of (Y!' = j-2.53' in a 1 dm. tube. were placed in a shaking flask and the flask was then connected with a hydrogen cylinder.
After replacing the air in the flask by hydrogen, 0.1 gm. of colloidal palladium in a little water was added.
The absorption of hydrogen was rapid at first.
The reduction WAS continued for 48 hours.
Two 0.1 gm. portions of colloidal palladium were added during the course of the react,ion.
The reaction mixture was extracted with ether in a continuous extract,ion apparatus.
The ether extract was carefully dried with sodium sulfate and then with 0.1 gm. of metallic sodium.
The ether was distilled off, employing a fractionating column.
From the residue of two such experiments the following fractions were obtained by fractional distillation. The residue from the distillat'ion was about 0.3 cc. Phenylurethane of Methylethyl Carbinol.-To 0.74 gm. of the fraction boiling from 99-104', 1.4 gm. of phenylisocyanate were added. The mixture was heated at 100-120" for 4 hours.
Crystallization took place on standing overnight.
The product was recrystallized three times from dilute alcohol.
It melted at 62°C. The rotation of the subst,ance in absolute alcohol was The substance analyzed as follows: The above results were further confirmed by converting levomethylethyl carbinol into its phenylurethane. The levo-methyl-ethyl carbinol was obtained by resolution of t,he inactive alcohol following the procedure of Pickard and Kenyon.5 In absolute alcohol it had the following rotation.
[a]; = -1.12" x loo = _ 8 ,1" 1 X 12.85 . .
The phenylurethane was prepared in the usual way. Several recrystallizations from 75 per cent alcohol gave a product which melted at 64-65°C. and analyzed as follows: 0.1000 gm. substance: (Kjeldahl) 5.26 cc. 0.1 N HCl. CnH1602N. Calculated. N 7.25. Found.
" 7.28.
In absolute alcohol it had the following rotation.
[a]; = -0.88" x 100 = _ 16,760 1 X 5.25
